Interaction of human and Escherichia coli tRNA(Phe) with human 80S ribosomes in the presence of oligo- and polyuridylate templates.
Human placenta and Escherichia coli Phe-tRNA(Phe) and N-AcPhe-tRNA(Phe) binding to human placenta 80S ribosomes was studied at 13 mM Mg2+ and 20 degrees C in the presence of poly(U), (pU)6 or without a template. Binding properties of both tRNA species were studied. Poly(U)-programmed 80S ribosomes were able to bind charged tRNA at A and P sites simultaneously under saturating conditions resulting in effective dipeptide formation in the case of Phe-tRNA(Phe). Affinities of both forms of tRNA(Phe) to the P site were similar (about 1 x 10(7) M-1) and exceeded those to the A site. Affinity of the deacylated tRNA(Phe) to the P site was much higher (association constant > 10(10) M-1). Binding at the E site (introduced into the 80S ribosome by its 60S subunit) was specific for deacylated tRNA(Phe). The association constant of this tRNA to the E site when A and P sites were preoccupied with N-AcPhe-tRNA(Phe) was estimated as (1.7 +/- 0.1) x 10(6) M-1. In the presence of (pU)6, charged tRNA(Phe) bound loosely at the A and P sites, and the transpeptidation level exceeded the binding level due to the exchange with free tRNA from solution. Affinities of aminoacyl-tRNA to the A and P sites in the presence of (pU)6 seem to be the same and much lower than those in the case of poly(U). Without a messenger, binding of the charged tRNA(Phe) to 80S ribosomes was undetectable, although an effective transpeptidation was observed suggesting a very labile binding of the tRNA simultaneously at the A and P sites.